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Details 



1. Title of Invention 

Manufacturing Method of Electro-Luminescence Device 

2. Area of Claims 

Manufacturing method of electro-luminescence device, which is constructed as: 

- 'lead' electrode is formed by printing with conductive paste on ceramic substrate, 

- high dielectric ceramic layer is formed by laying high dielectric ceramic material 
on ceramic substrate covering 'lead' electrode and sintering this multi-layer, and 

- electro-luminescence layer and transparent electrode are formed on above 
mentioned ceramic layer, in this order, 

is characterized by the fact that electro-luminescence layer is formed on high dielectric 
ceramic layer, after it is sintered and is either polished or treated with Horning process,. 

3. Detail Explanation of Invention 
(Application Area in Industry) 

This invention relates to manufacturing method of electro-luminescence device, which 
is suitable for flat display equipment, and driven by alternate current. 

(Prior Art) 

Usually, this type of electro-luminescence device is manufactured as follows: 

'Lead' electrode is formed by painting on ceramic substrate with conductive paste, high 

dielectric ceramic layer is formed by laying high dielectric ceramic material on ceramic 
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substrate covering Mead' electrode, and this multi-layer structure is sintered Then 
electro-luminescence layer, and transparent electrode are laid on this ceramic layer. 
Electro-luminescence device, thus manufactured, can be driven by voltage 
approximately 50 volt. In practice, initial luminescence driving voltage of 1 cd/m, or 
V 0 = ±30 V, is used, but initial increase of luminescence brightness in brightness - 
voltage characteristics is not steep. However, since luminescence does not saturate, 
high brightness cannot be obtained. Also if it is driven by voltage ± 30V or more, it is 
not economical because circuitry becomes complicated and electric consumption is 
large. 

(Objectives of Invention) 

Objective of this invention is to offer manufacturing method of electro-luminescence 
device, whose rise in brightness - voltage curve is steep and which show high 
brightness with low driving voltage. 

(Structure of Invention) 

Manufacturing method of thin film electro-luminescence device of this invention 
includes: 

- 'lead' electrode is formed by printing with conductive paste on ceramic substrate, 

- high dielectric ceramic layer is formed by laying high dielectric ceramic material, 
covering lead electrode, on ceramic substrate and sintering this multi-layer 
structure, and 

- then, electro-luminescence layer and transparent electrode are formed on above 
mentioned ceramic layer, in this order, 

and is characterized by the fact that electro-luminescence layer is formed on high 
dielectric ceramic layer, after it is sintered and either polished or treated with Horning 
process 

If electro-luminescence device is manufactured this way, rise in brightness - voltage 
characteristics becomes steep and high brightness can be obtained with low driving 
voltage. 

(Embodiment) 

Embodiment of this invention will be explained in detail using figures. Figure 1 
shows electro-luminescence device 10, manufactured using method of this invention. 
Electro-luminescence device 10 was manufactured as follows: ceramic substrate 12 was 
made of ceramic green sheet, made of material whose major component was Al 2 0 3 . 
Approximately 1 mm thick 'lead' electrode 14 was formed by printing corresponding 
luminescence shape on ceramic substrate 12, with conductive paste of such material as 
AgPd, AgAu, PdAu. Then, high dielectric ceramic layer 16 was formed by laying 
green sheet of such material as BaTi0 3 , SrTi0 3 having dielectric constant more than 
10,000. This was sintered at 800 °C. Surface of high dielectric ceramic layer 16 was 



made crystalline by sintering. Surface 16a was polished to about 1 mm, or made 
smooth by Horning process. Then, thin film electro-luminescence layer 18 of 2000 A 
to 8000A thick made of material from group II - VI as ZnS, ZnSe, CaS, SrS, containing 
0.2 to 2.0 wt % rare earth or transition metal luminescence center, was formed on high 
dielectric ceramic layer 16, by EB vapour deposition, sputtering or MO-CVD method. 
Finally, transparent electrode 20 was formed by printing on electro-luminescence layer 
18 with ZnO or ITO. Because thickness of electro-luminescence layer 18 is 2000 A - 
8000A and very thin, it tends to be affected by surface 16a of dielectric ceramic layer 
16. However, if surface 16a is either polished or treated by Horning process, 
crystallization of electro-luminescence layer 18 becomes sufficient and film thickness 
becomes uniform. Therefore, as shown by solid line A in Fig. 3, brightness - voltage 
characteristics of electro-luminescence device 10 manufactured by the method of this 
invention is remarkably improved, compared with that of prior art shown by dotted line 
B. 

It is also recommended to insert transparent insulator layer, made of such material as 
SiO, SiON, Ta 2 0 5J between high dielectric ceramic layer 16 and electro-luminescence 
layer 18 to prevent diffusion of impurities from high dielectric ceramic layer 16 to 
electro-luminescence layer 18. It is also recommended to make electro-luminescence 
layer 18 with such transparent ceramic material as Se 3 N 4 or Si0 2 , to prevent degradation 
of brightness by moisture infusion. 

(Merit of Invention) 

According to this invention, as explained above, high brightness can be obtained with 
low driving voltage of approximately 30 V, because rise in brightness - voltage 
characteristics becomes steep. Invention has merit of offering inexpensive electro- 
luminescence device with high quality. 

4. Brief Explanation of Figures 

Figure 1 shows cross section of electro-luminescence device made by the method of 
this invention. (A) and (B) of Fig. 2 are enlarged cross section views of a portion of 
high dielectric ceramic layer before and after treatment of the method of this invention. 
Figure 3 shows brightness - voltage characteristics of electro-luminescence device 
made according to this invention and that of prior art, respectively. 

10... electro-luminescence device, 

12... ceramic substrate, 

14 ... lead electrode, 

16... high dielectric ceramic layer, 

18 ... electro-luminescence layer, 

20 . . . transparent electrode 
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